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±fBM i sS«#Sb* h 7 y-^ * ri, 

T v * 3 i: i: -T S ¥#^«o 
±By-^««»tfKW v|»£tf> 5 < i: t> 

9 t> « < »a $ v * 5 r h *<®m t -r 3 ^^e. 

MI smmW$)mh7>'i?*9ZffiZ-X&<9 . 

±IBMI Slf#Mh7^^lt IBnMI S§! 

±ISpMI SlI#Mh7^^B, 

wm.m.0 

lEnMI SSiHMf7yv i X^MpMI Sll 
[«#JS8] ff*3gl, 2, 3, 4. 5, 6Xtt7|E 



2 

-^rztitty- h±mmm*&b^ffix.x^z>zt* 

JjRT-£<D«^Kj£H^3;Wfe/JS&*fi ^/^ii'^t 

mfe&.mzm-tzt.X'ittz < , ±tE0f^{4Si $ 
1 1 1 9 xtt i o i&m<o*m>#mmz 

5 r. £: i: 1"3 ¥^&SS« 0 

1 2 ] tt*4l 9 Xfi 1 0 fE«©¥3l#3£efc 

%M$i?kY z 7^*s*9Xlh'Q , 
[fi*3S 1 3 ] ffsjiig 1 2 E*o*J»#St«li:*s^ 

^7y->3 vffl^i:Sr^fetc{i^, 

^ tuT V * * r i Sr#« i: 1-3 ¥^^«„ 

[ii*3B i 4 ] nxm. 12XH13 &.m<D*m#%im 
\zm^x. 
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3 

[ft** 1 5 1 it** 1 2 ism<D*m#mmzjs\,^ 

X, 

±fEy-*SMJc&U J KW ^SSi£<0 o *>±fE*i- y Tdfc 
[ft**16l »M12, 13, 1 4X(41 5fStt 

[111**1 71 »**9lE«l©¥*frK«fc*sv^r, 

iiaSBMfctUf fi, ±C:= 5 t t>-tt 

Bo 

[«**18] »#*9KS«©¥i»fMS«fc*s^T, 
JB 1 *«a^F«*Sr^tf^-^«« b » ±IESttlM«rt 

Bo . 

[«** i9i mis sssim** h 9 ^ 9 

Xgi, 

±fEaMkilRt58M*:«Sr^^-=^^LT, ±I5M I S 

tttiztiMtist-j-zm 3 (Dumb. 



(3) 

4 

vxmmtm t»«t5«4 © 

1 ^«S^*E^i^#AU-C±ISM I SSl^ 

[ft** 2 0 ] ft** 1 9 K*co^^B©Sjg^ 
10 ±IE!g4©xaf±> ilEf 3©It<7)fJ:ES5©l8 

t fc «fc 5 ±EBfc gfls/l & »J«1- 5ii Sr4»« £ 1" £ 

[it ** 2 1 1 it** 1 9 &m<o^fcmw.<om&*> 

[tt**2 2l »**2oxri2 natto¥i»#;»it 

«©*ffi»-aiE[«*lRlK#LTl 0° &±filV^#MA> 
[ft** 2 3 1 if** 1 9 fBft®¥*tt£a03ll&:£r 

[ft** 2 4 1 If** 2 3 |E«CD^frge©S5t* 

[ft** 2 5 1 if** 1 9 !B«<D¥i*fl3gg©§Sit;*7 
±EflS4©IgHu il^tf^#|Mtt/7X-7 

[ft**2 6l ff**1 9, 2 0, 2 1, 2 2, 2 
3, 2 4XJ4 2 5 E*©^flc£«©»3ft*ifcK:j3l^ 
t, 

' ±iEg?4©X3If4. ±iay— ^««»tf 

[11**2 71 sf**1 9, 2 0, 2 1, 2 2, 2 
3 , 2 4 Xtt 2 5 E*©¥*fcS«©Mifcfri&fc*i^ 

so ±|E^4©XScDtf){c, ±iay- hm^Sr-^^^i: L-C 



&m W-1 0-79506 



5 

±rem4 <DXfe<D&±.mm 5 <ox@©iifnc s ±ie^— k 

[Ilt#£2 8] ft*3Sl 9, 2 0, 2 1, 2 2, 2 
3 , 2 4XIJ2 5 B*©¥i*frgH©»»:frifcfc*sv * 

«©±fc'>fc< i fc&JB£^trt£i£ifcJ8l$r?&&i-*X1S 

[3i«392 9] ff#Jgl9, 2 0, 2 1, 2 2, 2 
3, 2 4, 2 5, 2 6, 2 7 X(i 2 8 IE«©¥*#^e 

XlBfg 2 ©Xg-C«u ±»i»#««>±»c|6IW!iSr S b K 

3 0 ] 1 9 iE«fecD^^*cDM5t* 

_b«BSB 1 ©iStli^ n M I S h7^? 
Sr^i-5fc»omi©«ttlH«t±fSpMI SSS# 

±f2i2©iitii, i stfis 2 ©jstt««©± 

XfElfS 3 oi8T?l±, ±IBIMttBSRtf3M«**'<* - 
y^Lt, ±C»lXt^»2 0Sttfa«©±fc, nMI 

sa, pmi ssi»*h7y^^©y- hsmisbi 
xiE^5<DxgT*f4. xiejisi 2*1**2 5 *> 

XSB4*- h«i©Wffi!l*Jcifc«-t-5ffl«^JB l , 

mi ssi»h7y^^©y-^Wt;KW 

$fco 

[M** 3 1 ] ff#JJ 3 0 e«te>¥*#£* ©Kit* 
±Ejg3©xa«>«±ia»5oxs©ir»c» ±12^2© 

XiESMcDXfrCfi, X1E3S1 W-r^^gSWSr^L-fc 



6 

imxm 3 2 ] it 3oxn3i iE«©^^gs 

XlSJgSWXSO^XteigSCDXflcDmrfc, XfElgl© 

±lB*2©^**^&»jfcLfc:fcto-C» XK^gfrg 
LT»I£SE*#IrU6» &XIBJ8 2 ©^ttffi 
10 ^rtt^^^-vSraA-f-SXSirSr^bfrlg^TV^ 

[«*3S3 3] W*JB3 0, 3 1 Xtt 3 2 aa*©iN» 

±EJ& 2 cDXaT'tt, ±HB#flcfflt©±H|6affl!Sr $ fefc 

xreig 3 ©xet? t±. ±c«{HRftavMUR t nuusm-fc 

Ig^rtOXiEy- Mt^©±{c>/- h±»»KS:JKj«i- 

Srjgtt-fbS"&aJB3©XSiSrfll*., 

Srfcfc, A»o±fBJB l G^iKftttftJI £ XiESSt 

[ 3 5 ] HI** 3 4 !3«©¥5JM*$eg<Z>§83i;*7 

in*m 3 6 ] sf*35 3 5 |E«<D*^#:Sia(OtSat* 

i w#ja 37] 3 6 &m<D*m>&$im<omiikjj 

XIS^ 3 ©ISli v 9 0 0° KX «FM^ 1 OfJ? 

xiafg i ©xatt, '>^< t i>&m*'£tttfx&wt5.*> 

so t-5¥^^^«©i!ljt^feo 
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3 9 ] 3 4 &&<D*mmiW.v>w&* 

±ES&3©Xg©fftK:, ±|Ey-^IR*Ra { KW>'« 
[HM4 0] »*3S3 4, 3 5, 3 6, 3 7Xfi3 

±ISM I ssm#3b* ^7 ^v , ^^M®«tO±ty- 

■zMffc vtcmc, ±iem i sai»* h 7 ^-^^^ 

±|B**yT£jfcffl*ttfc&*AU-C±IBMI SSlf 
fay- Hft»«©WJfB»t=ta***AL-CSfc^'fWSr 

^-rsxst 

±K^i©xa-ef±, ±iemi ss^Mt-7v-^ 

±IS^2«©XST*f4, XiE^T^Vv-g >fH*£©'>>5e 
[91**4 3 ] gft*&4 2fE«©¥**#£e©SSit;fr 



(5) 

[fl*3S4 4] i*94 0, 4 2X114 3fB«©^» 
_kfB|fl2©XSf±, ±137*- HMWKRtW- h«t* 

j^j*i-sxext5±fE* i ©xm©w^tTV\ ±sbm i 

io [«*JS4 5] t»*JB4 0, 4 1, 4 2, 4 3XH4 
[lt*«4 6] |fjR«3 4, 3 5, 3 6, 3 7Xf43 

±15= Jcje 2 i**S!*»»«r5*A LX'<4 

±isig i ©x@t?f±, ±iE-<-^ffi^rtt-^ i **s!?f 

^5£i»ALT±fE^-Y<K-7 h7^^©i5 7* 
XIE^ 2 ©Igfli, JLfE^ 5 7 *tB*£©'>ft < 1 1>— 

[»*94 7] »*«3 4, 3 5. 3 6, 3 7X143 

^Sr^ALT^-f <K— 7 h7^i?03 i^y^ffl^Sr 

_klB*l©ie©*fc, .hlEaw^lMfcrtfcJBiaM 
40 M^fc&Sr&ALTiSE'Wjtf— 7 ^V^d'Cx? 
y * ««fc^J*r 5 XS 

'y*m®zm <o mt?&m\zm 2 ^ms*fi#j?r*A lx^< 

XIS^2©X®-eH x iffi-^— *fg&©'>fc< 1 1— §15 

(*«©»»*»«] 

[000 1] 

so [$gi^©JR-r$ftfl5#l5P] MI Sit»S 
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[ 0 0 0 2 ] 

iiMSF^y^^Kfe^t^ y— f-^^cDSfi) 

K#»o£*.3fc«>fctt. y- MMkit©jp*«jt©«»a«j 
[0 0 0 31 roi5*y-K»tilo«3ftS:i»Ki-5 

ftflfcDlo^ CMOSf^^tCttnMOSlh 

9 v-y* j/ h^-v y TK±3y- H8HtiK<£>*fcfE 

^ff*5fe5 0 0IJ^« 1 9 9 3, IEEE, I E DM 9 3 y 
VP 3 2 5~3 2 8^^n2)*jfet?(i, y— 

h sat-r^STy-i- 

srttaAu r©s*&y-h«@rt-e^»«iMa(- 

<t 5 ^ Lt^5« «T, ;r©:fr«6«rfiJfllLTlfe£'ffcJi*: 
[0 0 0 4] *i\ 0 2 2 (a) m^-f-XS-CJi. *sl> 

usb^aKy ->y = ufca. 7^-Kyyy^ 

i/yayR^-s^ut, y-h^bj«2So ? y 

-h«®3Sr^i-5o 
[0 0 0 5] E12 2 (b) t/TtlSt*li, 

o±*d»fey— hllas^ttiirtov H 3 vis 

lCtHc^m-ftf-V (N+ ) ££ALfct£, m&mzX 

oa^tyttaRiftt. y- mm* 2 

[0 0 0 6] Jfefc. El 2 2 (c) l^tlSfli> »I3? 
mttfafrhte&SLtomMJ (AsO O&ASrtT 

[0 0 0 7] #Cfc, 1212 2 (d) {C^-rXST'tt, SIS 
±(Cj?»(D-> y a VgMkJg?&*t« Lfc&^ y*v< 9 £ 

^v (As+) ©SArfT^ot, ±IEnSM6»«y— 



(6) 

/<? 

* • K^y«i«7©^tcnS«*aEy-^ • KW 

V«tt 9 

[0 0 0 8] fcfcU CMOS^M *£#©#l3i* U 
•C, nMOSSS»*h7^^©y-Metl- 

[0009] rco^-e, -yMySSiicit tttt 

io -ft, <6*ffi<b. i«3i»f^fktCjgUfcV^*?»5LDD«l3t 
Sr*-T5 nMO Slt#M h 9 9 L 5 

S 5 SrJ&fci- * r i T\ *'/h^rt!J T^ffcSrMHMi-* 

VMS if* s/ h -y y T'£it*m®lX*Z Z>Z.b&7F&tlX 

V ME© _h#ft if) jJSfKIJH t * 5 n MO S h 7 

[ooio] j5c*j, pMOSSSfMFyyv'x^i 

zmix h^^isx* (D&mzmmw*^ ^ y 

So 

[0 0 1 1 ] 

[365WS*RfeLJ:5*:i-aRJB] 
^■fecor:i:< > El 2 2 (d) Iz^k-tX b te&MftM 5 £ 

. y^T/vy-h*^w#J/&£fg»T-#&<fto/c<9> y 

[0 0 12] ±|EIB)Hif±8iJ©raJBi Lt« 

[0013] Mosy^-rxcoffijg'ft^ mM%Mkfc&m 

<t©^g«-ei)5tyt^ K (Sel f-al i g 
n-silicidation) ynir^.T*«, VVt 
W K£^i-3K$, ttt5:ST*&3->y 3^Srffi^-r3^ 

t «r#it b-c, ^^-efSffi^cft-y y K«srff < ^ 

L«t5*i-3*«V^^d 5 Blli:ft3. Sfci^y^ 

[ooi4] ±.tai(?>mmte, mcmmf-v^mp-M 

O S F E Ttfc^tB F2 (#ny7D7^F-bor 
so on f ruor i de) -f^itAUpStti!! 



ftfflW- 10-79506 



•5c 13 2 3*4, v-y^ySitt, B F2 -i' ^fcAPif 
x^-30keV, K-Xi2xl0 15 cm-2©^ 
ft^&AVithnks B (7}?a>— b o r o n) 4$-y 
SrJUiS^/i^— 1 0 k e V, K— XJk 2 x 1 0 15 c m 
^©M^ALfctOOt*?:, 1000=0, lOf 
Pp5 ©^Tfi&ttteflft&S LfcftO*P^SIMS^P7 
T W A> £ ^ L fe. t © T? h 5 o 

[0 0 15] ^i*, BF2 &A©#£\ asdfctfe^as 
(H>id—Vft2off&r% (0 2 3#I) „ #twass* s i« 

fcJ4JUi©»/*fcW***i\ LT^y-iNf h'b 

Lf 5^fcL (penetration) ^.^tSS 
Srftfc ft «■ *t tf ft b ft < ft 5 c 

[0016] jWC, i24lt BF2 ftA (30ke 
V, 2 X 1 0 15 cm -2 ) iBftA (1 0 k e V, 2X1 
0 15 c m -2) (oq uasi-static C-V#14£r 

7? h^KSEEttO. 8 6Vf*5^ B F 2 SA© 

[0 0 1 7] 132 5f4, 777hAyKiffi©#pyS 
VBF2 ©aAK-X»tfe#ttSr*-f-H-e*>5. BF2 
SAffl^. 3n&^*/V-=?-^K-Xl:©itt&Dt;:#oT 
77? h/O' KSSE©->7 r- < ft 9 , Sfe^fc 
W^KftoT<3 0 rjl^wri^?), BF2&A©* 
->yiM K^Movyt^ F£&«Si:©#ffitc 

•f-5 d b temm b ft o X * TV ^ 

[0018] ±»©raJHjRfcH-t-5tMiWcB F2 itA© 
ftefco^-CfTofcj&s, -*"C% Bi£A©#-S-»4, f— 

&A©l§£-4 «9 0 2 4X1*0 

2 5f I) . 12113^^:^^54 9^, y-* ■ KM 

fcifrKSSMift^M *~-©}g/l (4SI»T-fc 5c 
[0 0 1 9] *3BM©*l©BWtt, ^- h®Mr:Jgl , T l i- 
:fcl75g^^tg©*Ji£efc#1-5^tK4^K asttii-e 
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|215ri:Scfe5c 

[0 0 2 0] #3§9§©fll2©S«H4, av^ftfrJK 
£Jf #q S * 5 r b ft < fctft fcMiffl L T i£Sr£ b 

ic, tmrnt'sitiM wk-rz-v-y-y-j k^b*^i:* 

ffi^^/u-M© p -MO S F E T SrWi"*^ Tfr?— 
[002 1] 

5/ h y T'£fc<onM b. ?-h <D&5_ftM\z. 4 5tt 

1 ~ 8 l£fEft£*vCV>5f5 1 <D^#«:^«JcB8-t-5^ 
t, 8~3 2Ul|Btt£*VCV*5#l ©iNW*t* 

[0 0 2 2] ±|E»2©BW*raifc-t-Sfcftfc#389ias 
T^Sr*A-t-5ri:^4*), ^RfefciSW*©^* 

put uft^ fc^^femso^T'o 7 r -f /vsres:s-r 

5rttcfe5„ ^6<j{c(4, st*iS9~l 8K!E«£*t 

4 7 (C|E« * *VT ^ 5 9S 2 ©ify*ft*«©«lEfr8:K: S3 
-r5#airSr^CTV^5„ 
[0 0 2 3] *&W<Z>m 1 ©^*^»{4, 1 K 

I S S*#^J* h7^^ tt, ±IB¥«flE« 

y- , ilHS+tlS^O 5 *>±IB^- h§i©s 

im fcflr «i- 5 SB«c }C * #A b T J»fH $ *t y - 

© 5 V>ft < t>±E Kt-f v«««©JH«tJKj«$ix 

[0024] zti\z.x <o , mmtm&>f- hmtm<om 
T*->-©fet*^tf fens r. t+r— bwm<D&3.{kii 

r-7>'v ; ^^©'tttg©^Mt^E$it$H5o 
© 4 5 K , £lt<OBHm t ft 5 K W vffl© y- h BHUK' 
[0 0 2 5] tt*JS2^|E«$^TV^4 5(C If** 
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[0 0 2 6] ZiX^X<0. *-y VT'£\t<nmUm 

[0 0 2 7] tf*3a3iwfE«^Ti/vsj: 51-, it*«s 

4<HKK ^««©-SB£»j££ftfc£*ti*c/I* 

[0028] zti\zx*>. ^#mmfticte)&&ivz>M 

[0 0 2 9] If #«4 }dfE«£;h/-Ci/^ J: 5 fc, 

-r ^m® x <o h » < m&t-t s r. t # -e t a . 

[0 0 3 0] miCfctK ¥*»X«rt©Wti3iiBf*iE 
©fR«fc*S«*3^i|*tt«fl^i« <**©-?» bffifit 

[0 0 3 1] »*qC5H:E*S^-CV^J:5»=» «*« 

^**&tfpM I SSB^Jfch^^;* _h 

ifciSHill*., ±IEpMI SlS#Mh7y^^©y 
- MMfcJRK:H\. Ittfl^ttJgfifcSftT^fc^fc©*-*- 

[0 0 3 2] rHt-it), nM I SS1#M 
^fciSHT, ±^©Bt*3gl©f1M3tP)lM1MB^#$ 
tv?>„ — * x pM I SStf^I* h^Vv^^^icJo^-C 

[0 0 3 3] W#Jg6K:lBl8£;h/r^5 J: lf*JJ 
5^*3V^T, ±12 n M I S Slf g!)* h 7 ^ v*^ ^ li> 

[0 0 3 4] Ztl-Ztim *1 2 , 3£|i*ID 

[0 0 3 5] i»*JS7»ClH«$^T^5 <fc 5 t-> W*« 

[0 0 3 6] mtcj;f5 v »*Jg4 inCff«##*H 

[0 0 3 7] t»*^8t'c:flH«$^TI/>5«t 5tC, ti*3S 
1, 2, 3, 4, 5, 6X(i7CiS^t, ±IEy- 



i4 

[0 0 3 8] rtufcJ:*), ~*r-Wto<n>( ^yftA^itt 
ft, ^5X-7»WtJ:5 y- hBMUK©Jflttlc£*& 

[00 3 9] #»«©» 2 Of»»tt|it, 11*31 9 

io KJI0JSft**t*+ y T£#JH©JISl*W^F*fi*«:-atf* 
*fc^ttftJii> J:fE^M^ttftJi©'>&< <b t-SBSra 

/uSriait*v ^fl|-e*A$ tbfca*Sr-&tf SXttft* t 

[0040] rH(-<t<9. ^®mmkmfo<o%\m-%m 

*>6fe#;ft/ii*3© 5 1 9l«a7MMoftft^iCvHHtt 
f4^fl£««©*ffi^5£©|g«fc^+i-5 - £ tcfcSo 

20 £©±5fc/h$*S/-h«ffi&^3*iMl4Mfc» 
©X^>^V^©T% ^fcSt«©4$ttte-5-*.*S!&» 1 i>ig 

[004 1] Sf*<ai 0lcfE«c$*vt:^£ <fc 3fc, It* 

<b ±1E¥9HM&K© T«'> 
t5ii t>fc, *©»'>tteasJ:IE***flaM&ffl» 
30 Ufc-t©T*©H»f*ffi»!:*f5*-Ctt^:#<, -hIBjff 

[0 0 4 2] rtvlcit), ^F*fiifeS£t5:S^©5*>^i^ 
lS^*Eft©«S7' p 7 7 /v^ISft i: ^ !) , 11*35 

[0 0 4 3] M#«i l fcffifcSti/r^S J: 5t, It* 
«9Xttl 0fcd3V^T» ±IS^*fi^ltfc€©±^^$ 

40 y ■*> — T KJKt©#ffi©ET*{-fc5t>©i:-r5r ir^-e 
[0 0 4 4] ^tb('<tl3. BF2 aAt-J:oTS7;m5r^J 

PS Lfc#-a-© r t < i@«© f - ^ i5^Si©IT#fi 
t? (±4 < Pj^LAo/cirr^lcfc?.©-^ V 

yf--f Kitis^^ti/Sif KlK©ET*»c:S« 

[0 0 4 5] »*JSl 2fcfEtt$ix-CV^ J: 5fd, It* 
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i wma^«***tf y-^fs«xt/ km >-m 

tt¥ i «>M fcJft* * MB 2 Sr-^tf ^-r 

I2^ffi«s^, ±fey-*^&o ? KMvffii5!c : fr* 
©/>&< t h-&&istsmmztef&vxis< z.t&x-% 

[0 0 4 6] rtuctt), h}gj7i<D/h£^y-y. • 

[0 04 7] ff*JS 1 3 lc!Eifc$*b-C^3 X 0 fc, if* 
®RXf KW vHWsiilW- hm®®ET*f8«tcD 

w»c-tn-Pix»j«**b±iBy-^««Rtj« kw ^wi* 

[0 0 4 8] if*« 1 4J£fE4&£*b-CV*5 J: if* 
JSl 2X(il 3\Z&^X, ±Ca**t«Ji^s ±IB^ 
yv^gJSt I z h K o X v * X t> X v \ 

[0 0 4 9] sf*«l 2Xlil 3}£<fc«9, ^--Y^/Vig^ 

[00 5 0] if *« 1 5 tlS***tTV^ <£ 5 i=. If* 
JS12{C*3^T, ±Ey-^««RW K K y«««» 5 

[00 5 1] riitJ:!), h7^^^^oStfi{(i» 

U ft 5 r t lc t£ Z> „ 

[0 0 5 2] if*«l 6^IB*S*VCV^5J: 3fc. if* 
912, 13,1 4Xf±l 5fc*3V>-C, ±ffiy-^-^^ 

xv±e km >-<mm<D±.izrtf&£)ntc*/ y -m kbs* 

S5> ±fEy-*«H«&tfKM^«E0>5*>± 

E#iatcfe5t>© i :i^*5. 
[0053] rttictt), J/— J* ■ KWHS*t*IJ 
3 h $ < *>o»* y - * ©/h £ i w i s S 

[0 0 5 4] if*Jgl 7td|E«$tUT^5 i 5K:, if* 



(9) 

75 

£ ;Jx|S 2 3ttt3>7*B0s £^ tf = M * $W§£ i 3 

/^#-7K7y^^tL, ±.mmm$:mm*. ±12 
10 [0055] r*i/jd«t»), ^5 y-rmmz&vz^mvo 

[0 0 5 6] i«*3S l 8 (cfEttSHTi/^ i 5 fc» if* 

^ms&ffi&ftx-ji&^-xmmnTjj&^trmmzM 

[0 0 5 7] rtiCi^ ^H^fc*5»t5^*fi#J« 
<dx. *^a»ffflSE»:*W^-S 

[0058] immzt&^'m 1 ©#iftst<oSi*ft 

Sr*i«-r5^2cDX@t, Ji|E^t:W^O ? ^f*:JKSr-'^ 
-=y^lt, ±IEM I SllfMK7^^0^ 

«*fc<fc11-r5««fcJB 1 *«S5p«*Sr*A LT±K 
40 m i sst^* h?yy7?oy- ^^S^EStJ 5 KM 

[0 0 5 9] ^©^icit)^ if*«l cD«^5rWt-S 

[0 0 6 0] »*«2 0fc|B«$ixTl^-5 if* 
351 9{C*J^T, _h|E^4CDIg(4, ±|E^3©X^(0 

?fe< it KM VfH*Sfflat«Vfc* , l«]&-^tf*(pJ* : 'fc^ 

^-^sraA-rs r. t \z x <o ±mmmtm*Mi&i-z> 

so rims. 



ft&BSF 10-79506 



17 

[00 6 1] ZCOfim^X 9 S gSt'C^as 
-fScOlcifc^ aA^^/vdr-SriK^o^-f^-^© 

+»*MMbJi*»j*"c#ao"c» y- nwosift 

[0 0 6 2] St*«2 i{ci|E«$tb-cv^J;5tc, if* 
«2 0(c*5^t, ±lE*4©ie-ett» lEKW^W 

[0 0 6 3] ZKO^&KJ; <9, y- hSfftlCSMt 

[0 0 6 4] ff*Jg2 2fcfE«$*tT^3<fc 51^ SI* 
JJ2 0X14 2 1 K&^T. ±te^40ia-C*f± > JbfEl- 

[00 6 5] r. <D#j£K «t 9 . 5felH-y- MfclfcHSSoaS 

[0 0 6 6] St*JS2 3t£iE4$£*vC^S.i: If* 
Jgl 9tt5^T, ±IE^4 0X@^, Hil?r 

[0 0 6 7] ff*JS2 4KiE«$*bT^S<fc SI* 
Jg2 3fc*J^T, ±15314 cDXgSr, 7y*=7^# 

[0 0 6 8] ffi*£2 5lCfB«£;h/0>-5<t 5 K> St* 
Jg 1 9 K^T, ±IEa?4©xe£\ gHi£^tf:#*# 
Iffl^* X-v $ -ft 5 r. i K «fc 9 fr b Z. t # t? 

#So 

[0 0 6 9] lf*Jg2 3~2 5tD^}£fCJ:oTt>, St* 

* i 9 1 m tab*&#3 r 1 So 

[0 0 7 0] St**2 6^fE«$ix-C^5«t5fc > ft* 
Jgl9, 20, 2 1, 22, 23, 2 4Xl4 2 5(C*3t> 
"C\ ±iEf§4 0X1ilSr, ±ffiy-^ffl«MKWV« 

[00 7 1] r<7?^fe{cj; 9. Mg#t©/h£^y- 
[0 0 7 2] !f*JS2 7KfE38£*x-ti^SJ: SI* 

919', 20, 21, 22, 23, 2 4 Xf± 2 5 |C*3V> 
t, ±IE^4<DXm<Dtf)lC, ±!Ey- hm®^** £ 



(10) 

^4WX@wm±fE^5(DXSroBU»-, ±isy-h®i 
£bfc1»x5 So 

[0 0 7 3] CK^Sacfci?, LDD«jt£WU *^ 
v— H«tt©/Jv$-V^y— x • KW>«*S:tt5 H9 

[00 74] If *JS 2 8 Kffi«$*vcv^S «t 5 fc» St* 

51 9, 20, 21, 22, 23, 2 4 Xf4 2 5 
xmSr$ btc{i^Sr 

[0 0 7 5] ^©^fttcj; 9 , v-HUfcWiftt/hS 

[0 0 7 6] If*3j2 9tC|E«$tbTV^-5J:5»-> If* 
3B1 9, 2 0, 2 1, 2 2, 2 3, 2 4, 2 5, 2 6, 
2 7Xli2 8tti^T > ±.tim 2 (DHUX'te. ±I2^#: 

5:i£#-T?#S„ 
[0 0 7 7] ^©^fetat). y— hfl^ft^ tf>^i<D 

*A**«nw-e#«©-c, y- hm«©^^t»-jeHi- 

t?t So 

[0 0 7 8] ff*Jg3 0}CfE«£;h/T^S <£ If* 
351 9{d*5^T, ±fEff 1 ©Iltfi, nM.I SMUIF- 
gb* h 9 * SrJ&fc-fS fcft©|g.l ©ftttffi«il 

IBpMI Silt M h7V^^?rMt5fcfc©S 
30 2©«tt««fc£fiWJfcHtr*^^*J&*U ±E* 
2 <OX^-eii, ±ffiJB 1 Sl^^ 2 ©Jgtt««cO-LfclMfc 

^^^Sr*tau, ±iaas 3 oxa-r?f±, ±EBMk 

ffi-ttW^OXfC, nMISl, pMISltffMh? 

vv?**©y- nMkistat/y- h^sr^n-t*^^ 

X|E^4 0XST*f4, XIEnMI S®l#M h7 

±is^5©xm-ett. ±iemiso j M2ettis^?*> 

40 ±By-h«ffi©iBJ«*CttB-f5ffl«fcfBl, ^2^ 
mi ssnfMH^y^^roy-^assyKK 
[0 0 7 9] r©*i£fcJ:t»» ^lcoSt4^«T-tt, ft 

v7.fi tmmztiZo -if, i2©gttfi«ttt 1 ®fg 

ttOAffftpMI Slf#Mh7V^^«Stl 
Sr irK&So 

so [0 0 8 0] tf*Jg3 1 tclBtt^HT^S J: 5t-, If* 
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iS3 0SC:fc^T, ±|E!f?3<£>Xfl<£>t£±fE!g5<E>Xg<D 

[0 0 8 1] cw*lfcfc.fc!K «tttt©Kv^-fB<0ft*F 

[0 0 8 2] Sf*«3 2fc|Ett$H-CV^5J:5t-> 8»* 
«3 0Xfi3 1 tCtJVT, ±IE^3©Xe<om±fE^5 

mtSr^-f^Xfli:, ±IE^2 ©-7*^gB*t£rTI2/&L 
[0 0 8 3] rw^jfetcj:!?, !2(Ogtt««rtirSi 

wswijwftitsfts©-?, ^5»xatc4o(t^y-^« 

[0 0 8 4] lt*353 3lCfE«£;h/0^-5«fc ft* 
930, 3 1 X&3 2(C*3V>T, ±IE^ 2 ©X@t?{4, 
±l^W©±fcaMW&£&fc*iSIU _hlESfl3cDX 

?-=^LT, ±eSBlXV»2 0gtt««rt©±IB 
[0 0 8 5] Z<Djjm^X<0, ?- h«ttO££4t:0/h 
[0 0 8 6] **H©SS 2 ©^##:g«©$!Jit*jfe(±, 

«±©ARi§5r£-t? Ut>fc^ «fc 5 LttStt 
$-fr<53&3cDXfti:£fii;L, .klEf? 1 ©XfeRl/£ 2 © 

1 ©^MfettiMi t ±sB^«te»M i < t a— 

[0 0 8 7] CO^jfefcU:*), i»#«9©tfUB«:#*-5 

2 ©XSi f§ 3 ©Igi ttifittWfcfr 5 w i dST# 5. 
[0 0 8 8] 3 SKfE^fri/o^J: If* 
Jg3 4fc*$v^ XIEfg l ©XH&, 'J>fc< i 



20 

[0 0 8 9] ::©#«&£ J: *K S*iifWi4 , fc*s^-C\ 
flfC^i: ©H^t-jeBti APfe2 s £ tftv»©-e, .^R&lcjg 
[0 0 9 0] if*93 6twfE«$nTV>5±5{C, If* 

io [0091] z(o^m^x<o. ¥&ftmmft^<D&m<o ' 

[0 0 9 2] ffi$g(3 7lclB*S*t-c^5 J: if* 
JS3 6t-*Jl^T, ±IB^3©Xf§Sr, MS^9 0 0° W 
_h, 1 0$>£AT©3:#T-Cf7 5 r t dW* LV\ 

[0 0 9 3] »*qC3 8Kl|E«*nTl^5±5»!i, »* 
JJ3 4l£*i^T, ±IBB 1 ©X@£, '>&<£t>£Si£ 

20 [0094] z<Dj?mzi.oXb. xm<omtAsi£fo^ 

[0 0 9 5] i*JS3 9KlE«£*xT^S<fc5^ SI* 

JS3 4{dio^-c. Jiia^3»x@(D#^, ±.§zy-xm 

[0 0 9 6] i*fl4 0telBfc*;h/Ci^3 J:5fc* if* 
3S3 4, 3 5, 3 6, 3 7Xli3 8 ±IB¥* 

ffcStSrtK. mi sSlfM'hy^^^f^Wi 
Sit, _h|EMI SS!m#^I*h7>'v J ^^^^fS^W± 
so icy- HftRBtat/y- hmttSr^-^SXaSr* fefc 

{i^i, ±SBM i oistit xiay- hitMo 5 ^- 

^^ffMH*lE© 5 *>XIEy- hnMoWHBAJj^tiLWI-Z 
mm^±.n&**r V 74j«Ji!^«*tiAUt±f!M I S 

[0 0 9 7] ^ ©Affile J; !J 0 v— hfittW'J^^V- 

40 [o o 9 8 ] W*94 l t-K«^ixTV^5. J: 5lc, if* 

ffiSr^-t--5XS<D«»cffV\ ±fB^2©Xg"C 
[0 0 9 9] ^O^-fetciJ;?), ->-h«tt^/J>S<i»o 
so [0 1 0 0] if#Jg4 2fCfH«$*LTV^J: 
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f£-tZJM<D'&fao±3Zfg l (DIMcdMK. ±EM I s 
K W ^S»&lc3SA LfcXfE*--^ M Tdfcj* fll*«#> «t 

m-ttnt*$bKm%-. ±xm i ©ie-eit ±ib 

h •BAWIM K 7 * — /ko Wfl!l*^ttll-t- 5 
±IE^r^yT^ffl^*B^5Sr^AL, XIEJg 2 coiflX* 

[0 10 1] Z.(D^m^X<0. LDD«3S&*rL-?-r.* 
[0 10 2] M#g4 3fcfE«$ix-CV^J:5tc, it* 

rtms. ' ' 

[0103] rw^ffitc i 9 , ®^^^^*ffll^I«l«g 

[0 10 4] m*m4 4(C|E*Stt-C^5 J: 5f-, 
?40, 4 2X114 3tC*5VT, -klEg! 2 ©Ig|±, ± 

la -y- h^iix^y- h xextf-hia 

[0 10 5] Z.omm^&'O. 7^*/Hg47tas«i«>-C/h 

[0106] H#JI 4 5 (C|E«$tuT^-5 4 5 fc. If* 
JJ4 0, 4 1, 4 2, 4 3XI44 4t*5V^X, ±ffi^3 

[0 10 7] r©*jfeH:J;5-» IS*3S4 6 }c!E4££*uT 
V^-54 51-, lf#JS3 4, 3 5, 3 6, 37Xf43 8M 

XSE/WzK-7 
^^l^mS^#J^*ALT/W7jf-7 

©iit-it xfE^-^ffi^icfg i *ma*itt»*:W 

£ t-«Sr^trtW«Ka*Sr*Ai-5 r. t 3. 



(12) 

[0 10 8] rco^fetcj; 9. m«K«tS^«OiSl/VW^ 

[0109] tf*3S4 7fcia«S*t-c^s J; 5ic» if* 

S34, 3 5, 3 6, 3 7X143 8^*51/^ XfE^ 
XfE^-f h 7 ^v?* 1 *mS**fi 

®lgcrtKJgl^«a^fe£*ALT±iE/W*-7 h 
io 7^^©i5 y^^Sr^i--5XStSr$6>{c« 
x:, JUEJB 2 ©XgT?tt, ±B3W^^*«rti>o±E 
^5 y*««fcB9B8tf«*K:#2**i!*«4fe**A 

E3g 2 ©X@T-f4, XfE^— *®«©'>fc< ki>— 
*tf««K:ai*Sr*Ai-5ri:iS-C#S. 
[Olio] i©jWfek:J:0, «»ffl«*©i«vv<>f # 

[0 111] 

[fg^©HJS<75^] 

20 mi<ommmm) mi u> ~ <<n (±, fi©nM 

[0 112] £1\ 01 (a) t^i-xs-ef±, J/M 
^*Kl©-»^*^Ht4S:^U, ^^ft4t?ffl 
*ix«fiH4iB*rt V ^ yl« i Xtgft^k^jc J: <o 

1 5 OnmOJKUy!) a V^SriS^Lfc^, 7*h!)y 
^77>f -Xtf K7^x -y^y ^XStc J; 9 ge-fk^U 5 

#yyy3yM^-=y^u> y-hBMt»2& 

14 Sra^-T 5 ft jK J> y a >-■! «: C V D jfejc «t 5 

[oii3] isfet^. eii (b) h?y 

ffitcSE^i6j}cMUT2 5° ®#>\z.m s 1tjjfafrib<D 
A^T-y-f^Hr^Xma.'O, SM^is-^ (N+ ) * 
rc^/v^- 1 0 k e V, K~ Xft 1 X 1 0 15 c m-2T*ji 

40 a-tso ^©i> 4^7s/7°-r^>'aAfe-c*f4, ?F*e^ 

^*y©&A;£|S]f4@J£L-c*5.#\ -yyaySfiiS:* 
ffirttgo* -fo)iB^lH]te$-&7 v c4o<D{4«-e^^; 

a Sr. v-y a ySS 1 rttC^lttmS 6 a &*ti*til& 

jsg-r^o roiem ^-^©aA^/v^-fS: 

5~20keV > K-Xili 1X10 13 ~ 5 x l 0 15 
cm-2, mA^(7>m^nmH7° -4 5° iWf L 

so [0114] *mmj&mx-te. A^T-yy^^ 
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>-fl'*>^*r6]^y- h^^tcjs^i-sffi (in i <D%sk 

[0 115] #Cl£, Ell (c) iSISffi 
E*fa/4>fc<7M^>'&Ai&K.£ , 9, flt^'f^-V (As + 
) Ji^-lOkeV, K— XS1 x 1 0 15 cm 

[0 1 16] ifktc, Eli (d) (c^i-i^T'fi, 
irflE ft© v- y 3 ygMLJ8l£*§« Vtcm*- yf'< y 9 

«t (9, St*-f^^ (A s + ) Srrc^/vdf- 3 0 k e V, 
K-X*5 x 1 0 15 cm- 2 -e&AU f"-f K^-A-8 

[0 117] *|Q6^«©»3tXSt=J:.oT»fiJiS*v5 

at2(Oji5*||fa«)*fcHft'ftJi5 a*J^J«**l/-CV^5o — 

[0 118]—*, CWj; 

aA-rfttf<fc^©-e> i x i o 15 c m- 2 ^©^ k- 

Xit*Ol 0 k e V£^5{£^&A^;M-'3f— K£ 9 
[0 119]4fc, Ell (b) K^Ifi-OS' !/=»>« 
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y = >«K 1 «f ©JS*tt©SLix©«'&v^t>*/MR«fci: 
-ftSrWSyct, b^>'v 5 ^^c73f§ffi'l4roin]±^EI2) 

1012 o ] tans. *nwrm-Q\-±. f- vmcj&i © 

WiBWfcBfcSflJi 5 a Lfc^s, MMbJK2 © 

'>ft <itKW >'ffl«>iS»fc»ffcJi 5 a 

[0 12 1] ( / %2<nnWMm) EI2 (a) ~ (d) 

x ? ©imsr^i-Bff ffi El -<?*> 3 . 

[0 12 2] El 2 (a) |:/TtlSt?li, 5" !/ 3 

>-«Sl.©-?|Jfc*^-5Ml4Sr^U *?&ft4-CH 

tti5gtt««rt©-> y = vas 1 ±fc*fflMfcW- .fc 9 

1 5 0nm©#!)V!) = yjg £ flPW* 15 0 nmCDgHt: 

/^--y^U, y-MMkJK2, y-hmm3RXf 
f- Y ±Mk\ fcJBI 1 0 £ Jftjfr*- 5o 
[0 12 3] EI2 (b) K^-rifl-Ctt, 4*X 

yy^^-yaAftW^ •>!)3ySgi©Sli;ii 
^|pHcMU-CS*R<OSiH*rRlJcMLT2 5° 
(fi]74^^-r ^-V (N+ ) Sri^M-lOkeV, K 
-Xilxi0 15 cm- 2 t-aAt5„ ^©^s 
X-r^->-?iAj£T*J±, ^^*>^aA;tf|6]te:H5tL 
t*j#, ->y i £7k¥ffirt-? 9 o° -fojiK^isl 

te$*fc4o<ottS'^ :? F*B ! ^-l'^>'©aASrtT*5o J & 

^^y©iiA^^¥-li5~3 0 k e V, K— XJk 
(±1 X 1 0l3~5 X 1 016cm- 2 . jiA*-f«lW|g#^* 
147* ~4 5° *5*f* LV\ 

[0124] ei 2 (c) {c^-rxe-cti, isua 

E#fi*»&©-<3i->'&*ifcfc:«fc!K asR-f^-v (As + 
) ^i^¥-10keV, K-X|lX10 14 cra 
-2T*aAb, v-y aySSl rt©3tffif*ittO««^n® 

• KU"rvts«c7*^i-5. 

[0 12 5] ftt, El 2 (d) {C^-f-XS-Cfis 
(cff y n ><Mfcmt:mm Vfc&=- y 9 *ft 
4oT, y— hmtf3©WfflE±Jc*W K^*— ^8 4: 

<t!9, Qt^-r^-V (A s + ) Sr^/V^— 3 0 k e V, 
K-X15 x l 0 15 cm' 2 taAU ^8 

5. 

[0126] ^mmmmxn. ±m<^m 1 ©stit^«© 
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WSllT^SOT?, El 2 (b) fc^-t-xStc:*3i/> 

x. y- sm@3rt{caA$H5^*4^^}c^>-r 

y- h«*13©£;5.<ffc£*B< - i^ftv^-t?, 

[oi2 7] ^z^mmwrn) 03 (a) ~ u> 

f±, Jl3©|ftfe^fit;r^3CMOSy/W;*<DX@£:^ 

[0 12 8] 0 3 (a) (w^-fX@T*(4, 

V*&1<D±K X ffUcDf£{4i>W£-T?fcSnMOSFET 
ffi^fUgRnfeti, f 2©ffitt^tfe5pMOSFE 
T^ffl«RpfetiSrES-r5*^fi4Sr^-t-2)„ * 
LT, * ; f-^|(i4-eH**t«#«l«Rnfet, RpfetftcD 

-> y a >-*K 1 ±fcj»»fl:«lc <fc 9 7 n mOlft 
M«rJ&*U $ h^<D±\cm^ 1 5 0 nmC#!i v- 

^-=^Lt, ^-^Rnfet, Rpfetlc:. ^ai^ixy 

-hss^2stj?y-hm@3^^i-2.o y- 

[0 12 9] 1213 (b) (C^-ri@-C(±. pMO 

SFET^ffl«Rpfet?ra5 7^ h US?* M8£Frl£ 

y =>>-St£l(0*ffi(cSE^^[fi]lc:*t-t-C2 5° 

JlrV (N+ ) Srx^i/df-lOkeV, K-Xil x 
1 015cm-2-C&Ab;Mg, URMaJ-J; ^^-f^-^Sr 
tefc£-g"C, nMO S F E TMf «Rnfet©y- 

^HifefWf 6 a ^^tu^n^-t-So -t LX« p MO S 

f e TW^m^R^t\z\±m.mitm 5 a sut&fts 

6 a fc^i" 5 li^K, ^©XSfCjttfo 
[0 130] EI3 (c) m^-t-XST-fi, nMO 

SFETflMffiisSRnfeti p MO S F E Tfl^fH^Rpf 

•T) . &£g«Rnfet. RpfetlZ^tl&rii&mmy-X ' 
1 2 Sr^-TSo -T^^*>, nMOS 
FET^^Rnfetfifi. I5l3:fiB::£fra>t><7M ^ V 
aA)£(C<tl?. flt^-r^-^ (As+) Sr^^/w^-10 
keV, K-Xilxi0 14 cm- 2 "eiUU nl« 
SV-^ • KW^ta^7Sr^i-So pMOSFET 
R pf et id fi, (5 1£ SB A- ?> <D << * >■&. Ajfe 
l-J: 9. 7yft#ny/f^y (BF2+) Sr^^=¥— 1 
OkeV, K-XllxioWcm-^AU pSffi 



(14) . 
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[o l 3 l ]&(;:, 0 3 (d) K^tiSttt, S«± 
fcfffc© v- y = V&MbffiS£*t» -x f * Srff 

^ L fcft> n MO S F E T M^.W$. R nf et t p MO S 
FET^ta^cRpfettt?i@SiJlC17* h^77 h)g|£r^ 
^Lt (0^-tbf) , #fW$Rnfet, RpfetClffijggy 
• KW>W£9, 1 3Sr»^-f-5. n 
MO S F ET0J5g^Rnfet{C»±, UffiE^lfild 1 ?)© 

io ^tyftAfet±»), %M-<^ (As+) Srot^/wdf 

— 30keV, K-Xi5X10 15 cm _2 tftAU f 

«9Sr^dti-5. pMOS FETT^J&fWcRpfetKfi, 
(a^gE^fa^fcro^v&Aftf-J: 1 ^ ^y-fbtfav 

-f^-V (BF2+) Jri^-3 0keV, K— X*5 
X 1 0 15 cm- 2 T*aAl, 1M Y^*—^S(DW\U\Zp 

[0 13 2] *|«fc^l!B-e»±, ft/j&ftlCnMOSSm^ 

So 

[0 13 3] (Jg4<Z>»£0fi) 04 (a) ~ (d) 
fi, JB 4 3 CMOS f^W*0>«i&ie 

[0 13 4] *5^jfcm»T?tt, 0 4 (a) iC^-fX*! 
T\ h «& 3 <D±. K y- h ±BMb« 1 0 dSJEMfc $ n 

-O^J&SrKK ±1B03©HJfe^®^JbNt503 

30 ( a ) ~ (d) iZTjk-rnutmc&m&ntzia 
[oi3 5] ifcjsot, *nis^fl§-efi, ±ie!fS3© 

try- h«K3rt«:aEAS*t5a***s*«Ktei<s*b 

[0136] (^5 OHM^IB) 05 ( a ) ~ ( e ) 
fi % m5cD|^JS^t^5CMOSy/W^WMitXS 

[0 13 7] Si". 05 (a) l:*tlg-eil s = 
40 ^g«l<D-gBl£!iS^#«4&^j&U 3if^fi4T*ia 

i 5 0nm©*y 3>-KS:««ufca» 7thyy 

^77-f -STJ« K9-f ^ s^vyxfllc J; 9 ®fftJBIXO« 
sKy ->y =^MSr^^— = nMOSFETl 
J^^RnfetSt/pMOS F E TT&jfcSW&Epfet^ -t 

[0 13 8] 2fc(C. 0 5 (b) {d^-rXS-t?l4, pMO 
SFET^ffl^RPfetSrS5 7d- hKFrl^r 
so ff2j&U r©7^ h l/-^ MFrlS:-?^^ t It, v- 
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V 3V&&l©*ffifcfiE&#fafc2tUT2 5° £4#>tc 

-f *V (N+ ) fc^/V^— 1 0 k e V, K-Xi 1 x 
1 0 15 c LfcSL *M6«fc «t 9 * 

t£fifc£-£T, nMO S F E T M)$Lffl$. RnfetO^— h& 

[0 139]fc 12 5 (c) tC^i-im-m. nMO 
SFET^tS^eRnfetS:»5 7* r- W-v 5 * hffilFr2£ 
T^fcU r-J8£Fr2£-r^ i: LX. IS 

tfSK^fa^bW^^&Afel-J: 1 ?, (N 
+ ) £3^/1^— 1 0 k e V, K-Xi 1 x 1 0 15 c m 

[0 14 0] 1215 (d) tC^-MSTd, nMO 

SFETJ&^&Rnfeti pMOSFETM^Rpf 

-f) , £|gi£Rnfet, RpfetlC-tft-PtvffiiftgE V — * • 
.KWy®«7, 12«t«. t4fc*> ( nMOS 
F ETff^lS^RnfettCtt, lilill*|fi)i^©'f^>' 
&Ai£fcJ:t>, AtSt-f^ (As+) ?:i^-10 
k e V , K-X* 1 X 1 0 14 c m _2 T*aA U n 
&y-*- KWy^7SrMf5. pMOSFET 
^j&fgi&Rpfetfdti, HlJlE*|S]A>e>©-l' ^SAl* 
7-7ft*oy-fty (BF2+) Sr^/i^-i 
OkeV, K-Xilxl0 14 cm- 2 fjiAU pifi 

[0 14 1] #Cl£, El 5 (e) fcS-fI»-eii. £«± 

icjpfewv y 3 ismum*mm y ? *n 

^figUfcSL nMOSFET^f^RnfetipMOS 
FET^IB^ERpfeti-CfiSUfw^* r- Ui?*. M&S:^ 
j&LT (Bj^Urf) . #«W)ERnfet. Rpfet}^i««Sy 
• KMy««9, 13«t5. n 
MOSFET^J&tWJtRnfetfctt, HlifiE*[6l*»feO 
-Y^&A&t-J: 1 ^ afc*-f (As+) Sr^/i^ 
-30keV, K-Xi5X10 15 cm-2tiiAU t 
-Y HP*— /V8<DMiffltCnS!ii5Sfty— * • HWVfB 
t&9 Zftm-fZo pMOSFET®^«Rpfet|I|± > 
BtfSE*lfil!0»e>«>-f ^&Ai£S- «fc 9 , 7 s"fbJjfn V 
-f:*-^ (BF2+) 4:i^-30keV, K-X15 
X 1 0 15 cm-2-eaAU V 4 K*;*— /V8OWfi0tCp 

[0 14 2] *Hl£»«©*3txefcJ:oT»ri6**t5 
CMOSf^^ll ±IEJB 3 ©StEK»IB©»Jtia"C 
»J*S;h,5 CMO SSf^^ * £ 
3*s, ±E»3SUa0lg*i:f4**t), PMOSIOT 

*h7 vs?* ^ w v- y a lrtctttiti 6 



a? 

1B©»*ilRj*©«!l*^Jp*., pMOSFETJIMMSW 
Rpfetlc&^T t>-r :*-y&AB#<0^^ y i^fcEfrlh-f- 
■53b**** 9. y-* ■ KW>^l*fcftftUT»J*i- 

sri^-c^S. pMOSll»l-7y^^ 
^lc*j^r, {JfJfiKTjiSj^fewa^-r^-vroaAJ-J: 

[0 14 3] (Sl6©0lffi^l§) 1216 (a) ~ (e) 
it, 6 ©HlfiC^S CMO St^ -f ^<Z>$iit±S 
5r^i"»fffi!2|T?fc2)o 

[0144] *|B6^j|B<0*l3tXSt?f±» ±EJB 5 (DH 
^ffi^(S^PH«cDXSSrfi : ^oT*5.«J. 1216 (a) lc 

MS3 ©±tcy- r-_hgMfcJ8£ i o £ 

[0 14 5] *|H6JgJ|R©«JtXSlCJ:^T?Kl«S*b* 

cMosf^^tfc'^tit y— hnMv>±.^¥- h 

**&*«K:<eWi-5 - iot, y-r-« 

[0146] (jg 7 (D^t^i) i2i 7 tt. *%mfm<c 

*s«-5^**»EfllO»5ixeS:^-t-»fBBH-e*> 9 , 
J67B«S-eW\ El 7 (a) - (c) Sr#J»U**S5>, pi 

30 [0 14 7] *1\ El 7 (a) ir^tlg-Ctt, nM-> 

y3^s«2itc > ^n^-r^-v (b+ ) SrJnii^^/v 

Jf-lOkeV, K-Xi2X10 15 cm- 2 taAt 
5o lOil, /J?py^ty«A*t)fcBF2 ^f^ylr 
*P5S^^/v=¥— 30keV, K— XI 2 x l 0 15 c m" 2 
•eSAUtil^ ^'u>'X»±BF2 CO &A-T 

[0 14 8] #CiC, H7 (b) fcS%-t-xa-C»±, ii^W 
(R a p i d. Thermal Ann 
40 e a 1 i n g) glrtlcSS^tLt, 5 !) y F/P/ 

■c» 9 0 0t, i o^l m&M&froo ztitexo, 

v-y ayi«2 ipnzmmi>m*£ft>, ->!)=yssi 
S412 3 (.mmtmm) 

[0 14 9] ^blo:. 1217 (c) (c^i"XS-c«. iffi^- 
^LjSAP^f^^a (Rapid Thermal Ann 
eal ing)8iyK, 1 0 0 OtT* 1 0#&1© 

so 2rtW*!"D^ (3?.f4BF2 ) tffeWk&tlZtkhfflk 
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(xhbf2 ) iit>f-a*t>it»i-5. 

[0 15 0] HI8»4, #|ll£^ffifc:J:oT^£*Vfc.p 
M&«5:12 2rttCj8Jt5Ji?P V, BF2 (JfeR«)8ft£- 
»»L1, L2) i:^* (OUiloWe^AII'L n) 

5*ny, BF2 (DmSt^^Bh 3, L4 £ 

a&fTofcy— * • KW^WStttSfeOfctV^ 
/VaiU 30keVX'BF2 -fty^Atfct7> 

mZ-fyy^b bV. 1 0 k e VCtKo W^-VSr^A 

o-CV^JfcV^pSifctWi^f-^^l'c i U 30k eVT? 
BF2 -Y^-vSrjiALfcmT^^T^^^ffiM^T*© 
ft^SPHMIMaa SrtT o Tt^^CVp Sfc£«cg £ -0- >-?A> d 
tv^5. fcfc'U BF2 ^^SraEA-J-Stfrfri^o-. 

[0 15 1] |g)H*»fefod»5J:5fc, *ov&t5a*S: 

y • t*I6I2 3 iJiotV^SOt, CKDtft'n^-S 
2 3 rt-e<D7i? a zsm&ifiWi'* b \> *8MK*rW1" 
S 0 fyy/va "fw^PVcDaan, £s!f&*AL--CV> 
4^fy7'/Vc (fti&L 3) tiit-^T-tWt 0 — ^tlP 

eb«r-rsrfc«ft»d«*asHt'>-t-.5as oaf office li 

a) , fc5jSPchl#iS-e-t©««©*'>«'a-*S/hS< 
Lib) „ m^&^Si, El^ro^PchlH, jg&£ri^£ 

isttft©7t»©»«ia©isi, v m.mm&m 2 3 ^ 

0. l^m©tiJ:9U*) »=«ffi-*-5«lfiI^tS 
[0 15 2] «*i5^*flc**l*J^©*3lf©*' 

'ioTfft>*u"c^a. fit, -jttftjjfewifctytt, 



(16) 

[0 1 5 3] u*»t>, #3S^lft©J;^fc*fcte«JcJ:5. 

■ft, r©^»teJ:5^ll!*oiMlc*railMbfc©-er±*v^ 
io rt^i>5. BF2 cD^Sr^AL^SfSr^Ait: 

T icStt^Kua £fr o fc-fr y/;v d «> * 

#j ft fc b i»4»>«H4 Sr* L- T*s *) f — * ffi t> 'h £ 
l/\ rtUll, 7s/*-l'^-yc7?#ft{Cj;o-CBF2 ©ffift 

F2 ©*©*AfcioTf±3^?JS^IBoJ:5Jii:WR*» 
o fe^F*B*9**7 p D 77-f /vSr#2> r t fit?* * v \ 
[0 15 4]-*, BF2Mii^AtT7y ; t = 

20 ^vfrfljgjiL 2fcfc, i££^0. 1 jumJ:«9 t>/h*V^0. 0 
7tt3filc£ft,£Pch2£rWL-CV>5o Lfc^ot. 

[0 15 5] 0 8icf4, foZ>!&fe<D0kftX\ ^*co^A 
^ T yt - T #H« f i-** 5 J&JSAPf^^aSrtT 
ofc#^-(w*itt5jgS7 s ci7T-l'/i'Sr^Lfc^ s /y^ 

/SnyytywaEAiSiry^^T^Sit 
ttcfeft^^iiSSPfRi^SXeiWSIJSJW^Sr^^fc?) 

[0 15 6] T^-T^#H^ c PT*W^3g^lP 

UR«ia»4, 9 0 0 t C«.h, 1 o#WTro^#-efT5<o^ 
— «JwT^ = T^f4, 8 0 OtKlti 

9 o o*cet±t?j:t)istt^*ix5i6>e>-e*j«. 

fc ft L , ttCpS^ftfefcSUn S!^*fi«»36S*A $ ti 

pMOSh7y^^mi 0 0 0TOT, nMOS h 
40 v >- v 5 ^ ^ T*{± 1 0 5 0 "CJWTW^T'tf 5rt 

w\ Tv-=e-=-T^«Kif4, — f&t&iat. 1 ~ 1 0 s 1 

5 4 5 (c/^/v^^/iJP^Srtf 5 r. b tc 

<Dmfttt&Vfe&&ft&£ i t>\£M.mzti:%z.bim&£ 

o^s^pchi ^^{c^ift-rs,, 

[0 15 7] Tl/^-TX^m^n&WN 
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-it L-c&gs&a-rs r. 1 t> »imxhz><, 

[0 15 8] fc*S, ^^S«rt(C^n>-3lttBF2 Sr 

[0 15 91 ^#:S«rt(-*Ai-?>^-vyT^ 
^A-f^r ttctt?, ^yT£$ffl^l$4&f^7T*&< 

7 ^st^co*^ y u&^*£fecofcf!t£&fM1- 

[0 16 0] fcjo, T>*-TtfMZ<gmJfx J $'Tfr=f 
>tfxm<D7f?%®itfx SrfeiJP Lfc#;*#H$S,^T*;§.i£#P 

tf^SfH^I 1 ^ NF3 tf^ffl^T^^P^S^S 
[0 16 1] *^Wl-*3lt2>^^ISl§lc(±, ^ 

[0 16 2] (*8©|B«^tt) ±3SOJ|S7©KE 
*^«K*si7a^«L*»ft^*0*fitt«Sr pMO Sf 

^co^ttco&w^j/B istcmx*hz>%$ 8 conis^fi 

tcov ^TtftPJ-r 3; la 9 »2;fc|£ferT^coi!{}gx@co#JiR 
Sr^-f^n — E|-efct9 , El 1 0J±^HJtff^^5 pM 

[0 16 3] *1\ HI 10 (a) (C^1-Xm-C{±, 
#X«f*Jl-n ^x/W3 1 £ff2j&U ^ CO n 17 3^ 3 1 CO 

mitm 3 2 CD_htCJ¥<^ s 2 0 0 n m@gco*K y->^y 

•y^v^ (r i e) -rmzs:<omtmRx*#y v-y = 

i^/^-^y^tt, y- r-®tfU8l3 2&t^y- hm 
S3 3Sr^-T5o -tco^ f— 3 3 £-7* ^ i: 
UT^Bjf^i^^^-^/K) 1 0 k e V, K-Xt^ifi 1 X 
1 0 14 cm -2 CO^fe#-CB F2 -l' Pi-ycogEASrfToT y — 
* • Yv4^<D^V t^t-Vss ^|H^3 4 (pStt» 

s) sr^-r?»o y-hmn3 3^^^^iu 

XM-&^>^—*m 1 6 0 k e V, Y-Xtum 6 x 
10 12cm-2, aA^» 5 2 0° SgC0^#7?fltiiiH * 
yco&ASrtT o X/< >"?x >v— mf£* (fi]Jt £ it 5 «>co 



(17) 
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jK7fH«3 5 (nSifctWl) Sr^-TSo 
[0 16 4]fEVvr« 010 (b) ^-rxs-m, T 
EOS^>.tCj;5LPCVDlCj;!9ff$ 1 2 0nm<O| 
teM£*£«Lfcm, K^^s/^yfCfcoTrcoggfli 

^srai y it, y- r-mms 3 ©MfciM-t^ 

teHco— $B§r^ff$*T-y-'l' K!7^— ^3 6$r^i" 

$ <b^> iPji^A-^-ri 5 ^ lOkeV, K-Xi 
»2X1 Ol5 C ra- 2 ro*#t#P W^COiiASrfT 

ox, y-* • vi-4>mm37 (p^itms) 
10 -r-5„ y- M-t>*'n>;ssa£A$*vt\ pin 

[0165] jgcvx, 010 (c) icTjk-f-jinxte, ii 

^•CO^iSAP^fSiMS (RapidThermal An 
n e a 1 i n g) S»F*9 {dStg&gSS Lt> 5^7 r-/V 
/^COT^^TSrgKUfcT^^T^ffl*.^, $J9 0 

*»ft:«Srt{c:g*^A$n, y-* • K^-f^tS^ 
3 7 CO 5 ^Sffi^ificoffl^^^o y • glg^&S 3 8 

20 WtWkM (Rapid Thermal Anneal i 

ng) mm^xy. ^mvo&mmti-zfctbcDm&mb 

Lt^ 1 0 0 0°C, m 1 O^co^SSr^P^.5 r. t lc 
J:!?, P s<ox^^fy->gy^3 4i > pScoy- 
KK^«3 7t, nMcO/Ky -y hlS^3 5 tco 

mm&foo. i timcom^^x^m^xitmvx 

V^S. L/dSot, y-^- KWyg«3 7rttfclt 
j/cojgg^nyy-fVWi, 0 8t/ft7'B7 7'f 

TV^, *fc, x^7fyv-gySII(3 4rt(:fcV^{) 
^*lcj;!?7F^coJ£»^W^J$^5coT% oi^^^v 
>-ffl«3 4 rtco 5 *>*ffi#iaco^lcJtl^WffiS* 
co/^ny-^^b, ■^coBT'Ctt&i^^S^ia (SS 

coM'» ^^-r-ssyny7-i'/V'^ : *ru-c^'5o 

[0 16 6] fc*s, *3QfimiS-Ctt» ^ • KWV 

«3 5*»j£-r5fc»©*«*t>*A$ftT^5a*, y 

40 • KW>-^fflco^^S«t-Jt-<5t^l:-efe 

2)fc*. y — ^ • KWyffltt3 7F*1(C*5V^TIi, ^ix 

y-* • KW vffl^3 7co^(c^#^-^^ 
[oi6 7] ^^x, si o (d) K7jk-rx.mxte. f- 

?>'<DJ:?temM&&m&X'<vfi y >-^)£t-J: 0 3 o 
nmifL, 7 0 0t, 1 #M©J!M&a*rAq*.a. ^® 

^MStc«toT, v-y ^yxffitfL&tizy—* • 

^««3 7^!)->ynyA>f,45y-Mi3 3^C0 
so *ffiMi£coffl*S(i^^>'i:SlS-t'5co-C\ y— ^ • Ku- 
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MO S F E.T*SSajg$^5, 
[0168] J^±© <fc 5 *»Jt*ftJ-i-5 - i T% 

3 4a rtOtt;«Wi«»««>««*s*E(+iEfc«***t« 
[0 16 9] *s«»ii:o^tfTofch7y^ 

ioT^^fepaMOSFET, :<J?ny£ 

a a l fc&r y = r #• -zoMmmmMtitM 
*ftotcy—x ■ Kwy^^w-rst^Sr-y-^:^ 

AiU 30keVt«BF2 -ftySrftAUcf 7^ 
= T #Bft ^ -CftjSJPiftflR^a Srff o tc p MM o s 
FET5rty7"/UBi:U 10keVt#DWM 

fTotl^V^ P SMOSFET?rty7 I ;UCiU 3 0 
keVfBF2 -r^-^fraAUfc^T^^T^^^ 

ft * -cfijGdninin^s rfiotv^^pSMosFET 

SrlJ-V^Di^ 5o fcffU BF2 ^^-^^aAi--5 
i^i^nW ;f y ©SEAf 3 »£■ t t?SAx^/V^- 
#Hfc5©tt, fC*ill-eBi-S&A« 

[ 0 1 7 0] HI 1 Hi, ■V-yzfA'A, C, DKol/'-T 

#/h £ VMS ir'M^- * */M»*»lWSrt6# * # i, - - £ 
•fo 0i2f4, ty^AiDift^-miLS^* 
ItJdEi^tStfllOClc&S J; 5 fcJ&J* Ut±-T?» Pj#© h 
?y$?**4$tt (I-V«M4) «r*JfcLfcilS*«:*-*-f 
— *T?£>3. 013tt, tyT'/VA, B, C, DCov^ 
T, ^bi-V-^- KKySiilOli 1M KBI&JI* 
j$Lfci£<7>yy-y-^ KK-V— * • K W ffflKIBJF. 

[0 17 1] mi l*^*pd»-5<t5t-> #DWty* 
1 0 k e V-C&AL7tt><D|H±tCO^TJtifc-t-£ t, T 
y* = 7 #Hft 4" -ero^iiiPf&i.&S Srffft o 

^5$APfi^SI$rn^^^o7i1J-y'7 ,, >'i'C«t 5 fcifl?-* 
*A«*0»«»WBa«** < > B F2 -f^-y* 3 0 k e 



(18) 

mmz^-tZo si 2t>>ht>frz £o\c ty^ 

;VAkT><D\-7>*S*9mk*\tigt-1rZ)li, tfnyiO 

k e vaA-cTv^sT^^atH^f-efiaanuRHtttea 

HSft^i 5%±%\,\ -ftfi, 1211 3 y 1M K 

yioke vaAtioty-^ • KW yfW&orT'n 
©*#©««fc*s»* 5 **fitt*£#i«^ r. t fef - y -7 s 

;wA©y-^ • Ky-fy|S^(Offitn[?!i 5 <&<^oTV^5- 
osf^^(4, BF2 ^^ycD&Afio^tT^Ty^e^ 

T# ^#HftT»CD*igJPlia^«ia5rff o tl^i^MO S 

D*#*«afp KM y«MSrjl^T'#5o 
[0 17 2] Jfc*». Ell 4(4, S»-fty©aA«K7 
y r #fflft 4" -e©^.j$Jpf8if^*Q.aSrfT o n a 

20 mo sFETi, Ty^^ryf^^Hft't'-e^iL^&pjRs 

f&&3£tToT^#^nSMOS F ET-Heio^T, 
On-c hy-Mggtoy-hffi^^SrifclSi-Sx- 
^Sr^i~. Ell 5f4pSMOSFETcD±KficD-y- 

y/;i/A, B, C, D©y— KwrySW£K*stt3 
-y- h-JgftWv-y KWtfcfrttSr^-f-f-^^Tfca. 

hi 1 4 ic^-r j; 5 *m&¥M<DZt < mmzmA-t 
tDtv^i^. — a*©^A(-4o-cyy-y- 

HI l 5 i-^-f-J; 5 1-, BF2 ^fty©aAl:J;5y-F 
e*t<oiiyc t ^ <t "cm?p § ft 

tt^r o^9, bf2 -r^-yroaA©^ 

-/f-y y -y--r Kfflt©^j*«sa#*fts r. t ^htv> 
5^, <Kc y-f tyoSA©!!^, *S J: t) t>^> UT* 

40 afcDt°— ^{tt^^i-^w-T?, ^-*-yyt-rKS« 

jft*s»*$Jx5^t*V\ L*»t>x ^WH^MOS 

^*rti-y y ^-c K«eT©««©^«»»ss:i«< -r 

[0 17 3] ^JP^-C, ft^il-i'OfiHtSiifc'Ct 
[0 1 7 4] MOSFET©y-X • Kv-fyfi 

so [0 17 5] 131614, MOSFET©-Wiy-^ 
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017f±, ±M®08 cfW-r — ffrb&^1&&Wi<ntf° 

n>-&A©2M-.i:£y-x ■ ICOVT, 
**©»**lRl»C*ri-«^«4(il*«»#iftllL 1 , L 2 
£r&i9ttiLfc|2lT?fc5o 13 1 6 ic^i"J; 5 #nW 
;d-y©^©^Afc:«fcoT^/££*u3^*©y— * • 

5rilc*5A^t*fe5„ — Hife^ffi©y-x • K 

© X o fctBi£tf5£ C 5 © liWToift \z J; -5 t fen 

[0 17 6] y— X • F^ySStt, ^JM-^cfc 
PSEi-.SIB^Rchi:, /^^x/w-Sr^iD-S^fai&S 

K)fflns» (at*, »*if) **>-m±.m 

(DnmTfmVotf K— y^tb-C*3!9 , ;i©nS^M#5©ii5 

ttfflfc#&L-0*5 (Ell 7#$0 o Wii<0rt*>b^ 

©y— X • KWfVfWeSDb CMUt, £AT©±5'jfc 
7fiM*«j<NM***i\ *r. S«*ilittiE©«S«Rchfc*s 

I^Tfi, *Hlfe^ffi©y-^ • V|B*£SDbnrt© 
^«ft»Stt«*©V-^ • KWfyfM&SDb l*3©2g 

git) t>it^©T\ ^ffittfi©fgi£Rch-c*tt, *mm& 

flg©y-X • KWHWlSDbnlt. t£*©y-X- K 
WyffiJ^SDb it) fc^*/l^#{B!»Cit!>tBL-C^ 
5. r*Ui> i«*A«l«Sr*BBW-iS©«EV^««K:fWIR-e 
^^rtiaot^ y— ^ • KWv»jftffl^lMfco-< 
*^&Ai$Kaiti£*ALfcv>£ #©&#.): 9 t>*#fc 

SSigU t) t>SiV^«Rpat?tt, *HJ6^<oy-^- K 

(±f*©MOSFET©y-^- ^fgi^SDbf <t 

Cli-C, y— x - K^^«©jKS&©^£Rsbfig|i 
*|ALi^i$oy-^ • KW>S«SDb ±tJt> 



(19) 

SDbn©*KA#fc*S«*5»flE$Mlitt\ ft*Sr*AU* 

9, y— * • KWyffl«SDbn^i</i5. 
[0 17 7] tL-T, £t±©«3t±©*M*K:.fco-C, * 

mm^m<DMo sfeth stf© «t o ttuwvtoviti. 

Ztf-rz. *f\ XIR*ffiftiEo««RchiS^-ir-*/WB 

T\ /■s^x/v— tea^SIN****:* < * tK 
It 5 fltftPaJfrMz * o X v * 5 cd t\ $ < 

[0 17 8] **S % ixScoIttBjT'tt, #<ry h8t*£©# 
01 6t*i"««Rpa©«iS*s**K:/j:*. fcfcU # 

[0 17 9] £4b\ #3B6*1»T?f±<&J£0Wfc©#»i: L 
20 TT i tyt'f K/D-t^tOi^to^tlil^LfcA 5 , 
CoW i ^©^-©{til©1^ y f-'Y Kr/cHrx^jl^^ 

i/^x^±t«(- <fc % 9 >9^>m. v tfv&Mm<» : t<r> 
[oi8o] ::w#oyMBF2 ©^a^ 
[0181] ^*e^t Ltfi^'n y^»tt?/j:< . 
gpSr^AUfc*i:«:gSrMj*-r54&it-Ct>lll#t?fc5. * 

[0 18 2] *4b\ 7V ; t=7?lS't 1 OiiiS!(lSHi& 

[0183] £<mc, »>y a>'KS««fe*<» ^y-> 

[0 18 4] ifets. *HJS»IB-Cfi, y-x • K^v 
fa^s.u'y-x • Kw^yfBJ$©3i^x^>'v'3 y«s*s 

40 /v^r^/v^B^2^Sr#AUfc4&^fco^Tt>, * 

[0 18 5] (^9©3IJS»fil) 01 8 (a) ~ (d) 
(4, *3IJS^ffi{c#.5MO S F E T©Si5tXSSr^-t-»f 

[0186] £1\ 018 (a) i^tist-ii, -yy 

3 ySS 5 l o-«B»c*^M 5 2 frflg/ft L> *^St 
- b9M5 4&&i£ir5 a r©4:t©lfe#(±. ±8B«-H 
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[0 18 7] Jjtfc, mi 8 (b) |:S5tIg-eil. #n 
W^">- (BO £&AU y— * • KKVOi^^ 
f^9y««5 5t^t5. :i©i£©-&#f±, ± 

[0 18 81 Ell 8 (c) ic^i-xmT?ti. TV 

K*Jtt*S»fc©i*A«fcJ: 9 t>»^«*^M*l£©a* 

o«*c»littltii5 5as»**jx«. PWfc, ^-h 
[01891 El 18 (d) ic^-f-XS-Cfi, ^- 
•?•©&, y 3 yssrtic^c w > y 

• 9 Sr^i-5o ::©£#©&# 

l*)CT-J:</\> 

[0 19 01 -£©?£> ^^©ffittfcwfcfc©^^ 
x^^fy->ayf«5 6, y— ;* • Kv 

[o i 9 1 1 fc*s, y-* • Fi"fy«t)! 

[o i 9 2 J *HJS?^li^*3v^Ttt, mfyv'ay 
©t\ ^**/i^#fc*stt3pn8te»«:»<-T?#, 
£MMfcJ|5 7^^SHT^S©T% -kfESS 1 ©Hlfe 

t n ta*ot 9 ««Btt©[6]±^m?. r t 5 
iv^spJjfeSrfcW-f-*. y-* • K^y«s«i 

[0193] fc*J, *HJ£^fl|-e(±, p SMO S F E T 

IfflSiU y-^ • KKyTO^^^rVv/g 
v««S:J|grii-f «BS»c8t3H>r tySrftAtS r. £ ±o 
"C, nSMOSFETfct±|BlQfcJlJ«©il3tieSra 
fflT-t^o ^^^/V^tSctCjoM-tSp nS 

-f--5 5©-?, ^v^^WrK^feML 

[0 19 4] TV^- = T^^#H«. t t 3 -C*©AP^ 

[0195] (110 <0S£tt7&4B) El 1 9 ( a ) ~ 
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( d ) tt» % 1 0 ©HJ&^flglC^SMO S F E T©§S»5i 
xmSr^-rWffiEJT-fcSo 

[0196] *4db*ift-T*ii. ±.mm9<DmM%mkm 

&{&\a-i.mwh : £>&, x^^fy->3yffltt5 5lrf 
jft*-5fltKftXttlMI 5 6 &Bf$.-*ZM<ofr&±%zm 9 
©HJfc^ffiiSftSo *3ate»HBtc43V^T'fc» ±15^9 
©^JS^t^<ls)«©^i*^#5ri^-e#, A>o|D 

[0197] tin (Dmmmn) 020 < a ) ~ 

10 (d) r±, JBl loKEJS»l»k:fli«MOSFET©»3t 

x@Sr^-r»fffiEi-efc?>. 

[0198] *1\ El 2 0 ( a ) C^tlgt, v- y 3 

T>'^=T;#;*#iaM4'T-©j$^a<MToT, HiT-#SE 
Afg^J: 9 k»vMSW-K»ft<0S*a s *A£;ft3 <t 5 

«<i-«*\ *yam««MB;<-t-3. r©toncj;o-t, 
■Mka^^^HTv^i^o-e, ±fEj&9. mio<om 

<k«5 7tt^Stb*V\ 
[0 19 9] #;tc. El 2 0 (b) C^tlSt, Sttffl 

[0 2 0 0] #cfc. El 2 0 (b) C/TtlSt'li, Jtfn 
so (B+ ) SriiAU y— * • KWy©x^7 

fyv-a ^IS^5 5 Sr^-TSo -©£ *©*#(*, ± 

|E^8©jlJt^{CjoJj-2.^i5'^7 i yv'g ^Jgj«B#©* 

[0201] ei 20 (d) i^-ras-m, y- 
yyaySirti^Dy^tySrftAtt, y 

• Kt"f>«i5 9t»*t5. r©t^©lfe# 

40 [ 0 2 0 2 ] -?r©^ ^^©Stt'fkW^fcW^ftiSSr 
tT5^iT% x^7ryya^5 6, y — * • Kl/ 
^ >-ffl^ 5 9 ©^H^!£* So 

[0203] *3afi#i»fc:*s^-ctt, ^^*>^mm%sj- 

* T /b $ < T- # 5 - V ^ 5 * t? t> ft 1/ \ 
so [0 204] *H*J(?1B-C«:, p SMO S F E T 
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"C> nfflMOSFETKf)±B3W»«iO«»iat* 
©T% 7^*/HS8:«:<ft»-C*» *»o{tJlBtt«:lRl±i-* 

-ias-t^sfij^fo-So 

[0 2 0 5] *fc, Tyt^r^fiatwMU 
&m&ft\zmAVXh£i>\ 

[0206] (si2 (onitmm 021 ( a ) ~ 
(d) it, xmmi&mz.&ziimnpn/utf-rhv 
v 9 ©jKiixii&*-t-»rBiii-c*> s„ 

[0207] 12121 (a) Ir^i-XgTtt, v^ 3 ^ 

tr? * v-r^S 7 3rttp S#8tg 7 4 fcjgj* Lfc«> 
7t F ^ MS8 1 a 4-7^^ i Lt pl^il 7 4 20 
T?H4*b5l»0cO* 9 3 7 5 ft©— gBtCjg^n 

I^»4aAtt« n a©3^^^t-;vi7 6S: 

[0 2 0 8] iWc, El 2 1 (b) tc^-f-Xgt?, ±157 

s 7 7 sr^riti- So r © t # ©^*&a*# 

f4 x T>"£-TtfX<DWi&i> % !ft5 s 1 m, ifi*^ 9 5 
0° . fiFl1»30 s e cg|-Ci,5. WC, 7* M' 30 
v 5 * MB*8 1 bSr^^i: Lta^^l7 5 f*l©— M 
\z&Wk&<Dtfv W^V&SEAU pl0^l7 8 

/W=¥— dSj^j 3 0 k e V K— Xft^^J 2 x l 0 13 c m 

[0 2 0 9] StlC, ®21 (c) iC^-TXS-C, 7* 
h i/-^ h $1 8 1 c £ LT^- *g 7 7 rtSV 

3 U^*?*-/Ujg7 6(*3(C«jgg©atSiif ^Vfc&A 
U nIroiJ^I79M3H;?3^^H8 
0 Sr^-TS. "o 

[0 2 10] «ttfc©fc«>©£&*&a$rfT^T\ 

[0211] #3£«}|S*-Ctt. 7 8 tcfcSfttt 

® 7 7*S^$tl/T^5<Dt?, fgtete©^©^*!!^© 

^17 8J41t^i«Jg*-CJ¥^ 5 *<^§^'C% -< 
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y ^«tt©ffi«fc.J:o-C««IWIM*©iRi.±S: 
[0 2 12] **s % *mHsM1&-Zti* s<-*mRTf^i 

[0213] (G-mmMm^m-tzmmm) ±t&&m 

MMnK£i\-fZm3 (1), B4 (a), HS (a)X 

r/1216 (a) ^^i-xaxfi^tb^oxs^Hfit-, Mm 

ti\ 7*7X-r^<t:^aSrtToT > ->!i3ySSrttii 

1 0 Xtt 1 1 ©IHfi«*i R«©8&*«:#5 w t 

5„ NH3 8 0 0tT'15f>H©iMS 

Srfrfc 5c z<nim&mmwmtz.&tfz>j:mi:m cx@ 

ri-C, ±|B#3B«?l5*il3l«©a*Sr**-f 

[0 2 14] f^^©*#«s N2 

cf>, 1 0 0 0~ 1 2 0 0"CT*3 0^, fc-5VM4NH3 
^#H^^, 6 0 0~8 0 Otfl 0 — 3 0g>W©m 

[0 2 15] /7XvIft©Mtt, N2 jf*<»mmtf> 
10~100ccm, U^jS.tsft 1 0~3 0 OmTorr 
, iftfflSS^)^5 0~3 0 OWflg-CfoSo ^:©^s 

[0216] 

[389§©#)*] »*3Sl~8^J:*btf, MI SS^#a 

4t^ffi«W4©Wv\ ^oy— h©^^©^^^© 
Kv ^^ge©SW*0 5 r t So 
[0 2 17] ft*JS9~i 8tcj;tv^ ^N»***R©^ 

Rfl\ r©^*£fceSr#-t-5^*E^fe«ce?SrMI SI 
fVi/aVS^, ^--r^/V^S^i?, lfeV>tt/^7K— 7 
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[0 2 18] |»#3Sl 9~3 3K.£tlt£* MI SS«# 

[0 2 19] |f*3S3 4-4 7fC±tbff, ¥*ffcSlB© 
^ k<Dffi<&K £30-^3 i^/vJWJi<0:XPfe<£r4i-t?L«> 

3l#2£tt©§!i3i£05 r t 5„ 
[0ffiroffi¥^ltt?^] 

[01] ^ 1 (D^WIC^S nMO Slf»f 
>- v?7 * cDS3iiXfi£^1-itrB0T*fc 5, 
[0 2] ^ 2 nMO Sil^MF 5 

[0 3] »3©Hlfi^«lC«5CMOSf*/M^O«3t 
I@Sr^-r*fffi0-C'fc5„ 

[04] & 4 <DmHSM1&\Z&&ClAOSJ t /U 
lSSr*-T»fffi0-efe5o 

[0 5] jgsoiatjgflBfcfliSCMOS-r^^wjslift 
XS&^-tKPrffiB-efcS. 
[0 6] $$6<Dmmt&\Z&ZCMOS7 ! /^X<?)Mm 

XfeSr^-f-WE0-efe5o 

[0 7] SB7 0HJto^««-«5^*fi»*l:iS«©«JSXS 

[08] ^$r#Abfc^n>-, BF2 
5:iALtv^^#ny, B F2 t£fWIcr>}g££7 p n 7 r 

-f /vSr^-t-0T'fc?)o 

[0 9] f 8 wHI^llCft 5 p MO S h 7 
>-^7 * (^>$l]itxeSr^i-7 b -0t*fc S« 

[01 0] »8©SaiS»«»C«5pMOSamffJ»*h 

[011] #8©0afi^ttfcH+3»*fcttW-f-*fcft 
[012] JB8©|QS»ttlfcB8i-'5S***rttWi-5fc» 

[014] «8 0fB»»«fcHr5»*SrRWi-3fc«> 
[015] *8©|Uft»tttB8i-5«i*SrttWt-Sfc» 
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[016] 1 8 co p mo sat#a* h 

T^v^^coy— 7 • K^-f^fU^t, 

A fC#6 p MO S ft #M h 7 ^ 

[017] £8(D£tt^MUZffiSpMOS9*jM8l«h 
A LTf fc^S^JfeW p MO S Sm#^J* F 7 V v>7 * 

io 3fcfeco0-efc3o 

[018] ^9 co^Mil^S p MO SI1#» h 

[@i9] ii o©*js»«Bfc«3pMoss«»3b* 

h 7 v v>7 * ©Sl5tXSSr^i-»rS0-efc 3, 

[0 2 o ] m 1 1 ©sas»«s»=«* pmo sstf^i* 
h 7 ^ >>7 * ©jetissr^-t-BrffiH-e* s. 

[02 1] JBl 2©»*#fBlC«*n p n/Wtf-7 h 
7 ^5>**<DKgXg«r*-t-WffiB|-e*><5. 
[02 2] «©nMOSSI#Mh7^^®l 
20 itxm^^i"»fE0T-fe3 o 

[023] t*©pMosit#M t>7y^i?©y 

-7- V^tCjSJtSjK.nV, BF2 »Jgg7°t3 

7 7 'l'/V'**i-0T?fe3o 

[02 4] ^©tfnv, BF2 £&A LT^/&£*b3 
7-7 • KW^««**i-5pMOSai«#3a*h9 
Vv*7*©Q uasi — static C — V^tt^r^i" 

0-efe-s, 

[02 5] t£5fc<£>pMOS3ffl;l?-3b* h7V-^^©7 
7^My K«E©7t?t3 yRtfB F2 <£>&A K— Xfifife 
so ff14?r^i-0-C?fo3, 

1 vy^^s^ 

2 7*- bmtm 

3 y-^mm 

4 3&^#l3t 

5 , 5 a mmius 

6 , 6 a mmmmm 

7 nHSiSy-^-KW^« 

8 -r-f K** — /V- 

40 9 nSiSjg^y— 7 • Kwyfa« 

10 7*- h _b®E<t^ 

1 2 pSMSaSfty-^ • KWJ^WI 

13 pMiS««y-7 • Kwsii 

2 1 nSv-y^ySS 

2 2 pSfelfeJf 

23 jk a v mmm&m mmte&m) 

3 1 n ?i;v 

32 r-hmtm 

3 3 MH 
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3 5 XtryhWti 
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3 7 y-* • V«« 

3 8 *ny-f$iai (SX&toJl) 
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S/D implant, for pMOSFET 
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Ti deposition 
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IHD fomation (below 750*0 annealing) 
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[#*£*tiEl] 
[*tIE#*#S£] 
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[0 0 9 7] iflD^rifeKJ:!)^— h«tt©/h*v*y— 
[*tIE2t*Jjg;&] 0 10 7 

[0107] ?.(D-kmzJt <o , a£o is*<o*l*»i<r>tox> 
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[ffijE*f**S^] 0 12 3 
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mjEM^ms^] 0175 

[0 17 5] Ell 6fi, MOSFETffl-»^y-^ 
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